Neuropsychiatric Disease and Treatment 



Q Open 



Access Full Text Article 



Dovepress 

open access to scientific and medical research 

ORIGINAL RESEARCH 



Decreased mean platelet volume in panic disorder 



This article was published in the following Dove Press journal: 
Neuropsychiatric Disease and Treatment 
4 September 2014 

Number of times this article has been viewed 



I s 1 1 Gogcegoz Gul 
Gul Eryilmaz 
Eylem Ozten 
Gokben Hizh Sayar 

Neuropsychiatry Health, Practice, 
and Research Center, Uskudar 
University, Istanbul, Turkey 



Correspondence: Gokben Hizh Sayar 
NPistanbul Hastanesi Alemdag Cad, 
Siteyolu Sk No 27, Umraniye, Istanbul, 
Turkey 

Tel +90 216 633 0633 
Fax +90 216 634 1250 
Email gokben.hizlisayar@uskudar.edu.tr 



Aim: The relationship between psychological stress and platelet activation has been widely 
studied. It is well known that platelets may reflect certain biochemical changes that occur in 
the brain when different mental conditions occur. Platelet 5 -hydroxy tryptamine (5-HT) is also 
extensively studied in psychiatry. The mean platelet volume (MPV), the accurate measure of 
platelet size, has been considered a marker and determinant of platelet function. The aim of 
the present study was to search for any probable difference in the MPV of subjects with panic 
disorder (PD). 

Methods: A total of 37 drug-free subjects, aged 18 to 65 years, diagnosed with PD, with or 
without agoraphobia, according to the Diagnostic and Statistical Manual of Mental Disorders, 
Fourth edition (DSM-IV) criteria and 45 healthy control subjects were included in the study. 
Platelet count and MPV were measured and recorded for each subject. 
Results: There were no statistically significant differences between groups in terms of female/ 
male ratio, age, or body mass index between the PD group and control group (P=0.9 1 , P=0.82, 
and P=0.93, respectively). The MPV was found to be significantly lower in the PD group com- 
pared with the control group (8.8+0.9 fL vs 9.2+0.8 fL; P=0.02). All the participants had MPV 
values in the standard range of 6.9-10.8 fL. 

Conclusion: We concluded that abnormalities of the 5-HT1A receptor function in the central 
nervous system of subjects with a diagnosis of PD are also mirrored in as an alteration in plate- 
let activity. Measurements of platelet activity may be used as a tool for neuropsychiatric and 
psychopharmacological research and for studying how certain mental diseases and medications 
affect the central nervous system. 
Keywords: 5-HT, thrombocyte, anxiety 

Introduction 

Serotonin (5-hydroxytryptamine [5-HT]) is well established as a neurotransmitter 
in the central nervous system (CNS), but it also plays diverse roles in the vascular 
system, including platelet aggregation and regulation of vascular tone. 1 Researchers 
have suggested platelet activity is increased by emotional stress and hypothesized that 
the actions of stressors on platelets may be a primary trigger in such coronary events 
as myocardial infarction. 2 Platelet uptake of 5-HT from the plasma is dependent on 
the 5-HT transporter, commonly regarded for its role in neurotransmitter reuptake 
in the CNS but also essential to the platelet plasma membrane. 3 Platelet 5-HT has 
been extensively studied in psychiatry. Some studies have reported increased platelet 
5-HT2A receptor density (expressed as maximum binding [Bmax]) in unipolar depres- 
sion. Some have reported a positive correlation between platelet 5-HT2A receptor 
density and the Hamilton Depression Rating Scale suicidality item or loss of impulse 
control in suicide attempts. 4-6 

5-HT is also important in the pathophysiology of pain in migraine, 7 - 8 while the 
polymorphism of the 5-HT transporter gene appears to be associated with increased risk 
of migraine. 9 Borgdorrf and Tangelder reviewed the evidence that release of platelet 
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5-HT and platelet activation, by shear stress, may be important 
in migraine. 10 They mentioned that platelets might be damaged 
or activated by a cardiovascular abnormality, eg, a symptom- 
atic patent foramen ovale. Sarchielli et al suggested that the 
increased production of platelet-activating factor may account 
for persistent platelet activation during migraine crises. 1 1 Gink- 
golide B, a herbal constituent extract from Ginkgo biloba tree 
leaves, was considered as a promising pharmacological aid 
for the treatment of migraine in adult patients because of its 
modulation of the antiplatelet activating factor. 12 

The blood-brain relationship between platelets and the 
neuronal 5-HT transporter is supported by several lines of 
evidence, such as the correlation of platelet and synaptosomal 
reuptake, similar changes of human blood and cerebrospi- 
nal fluid 5-HT levels parallel changes of blood and brain 
5-HT levels after administration of 5-HT-releasing drugs, 
and the association of depression with an increased risk 
of vascular events related to platelet dysfunction. 13 Also, a 
meta-analysis reconfirmed initial reports of an association 
between platelet 5-HT uptake and depression. 14 

Although many studies have been conducted on panic 
disorder (PD), the etiology of this debilitating disorder is still 
poorly understood. 15 Recent research has linked abnormal 
5-HT neurotransmission to the pathophysiology of PD. 16 
Catechol-O-methyltransferase (COMT) and 5-HT receptor 
2A (5-HTR2A) polymorphisms have been investigated for 
their possible role in PD, and Karacetin et al found that the 
COMT Vall58Met polymorphism was significantly associ- 
ated with PD, in a Turkish population of PD patients. 17 

Platelets may reflect certain biochemical changes that 
occur in the brain when different mental conditions occur. 18 
The mean platelet volume (MPV), the accurate measure of 
platelet size, has been considered a marker and determinant 
of platelet function. Increased MPV may reflect either 
increased platelet activation or increased numbers of large, 
hyperaggregated platelets. 19 

This nonrandomized case-control study aimed to examine 
the MPV in patients with PD compared with healthy controls. 
It was hypothesized that subjects with PD have lower MPV 
levels compared with healthy controls. To our knowledge, 
this is the first study investigating the correlation of levels 
of MPV with PD. 

Methods 

Thirty-seven drug-free subjects aged 1 8 to 65 years who were 
diagnosed with PD, with or without agoraphobia, according 
to the Diagnostic and Statistical Manual of Mental Disor- 
ders, Fourth Edition (DSM-IV) criteria were included in the 



study. Forty-five subjects with similar sociodemographic 
characteristics and body mass index were included as a control 
group. Subjects included in the study were interviewed with 
the Structured Clinical Interview Diagnostic-I for DSM-IV . 20 
Patients with comorbid dysthymia, generalized anxiety disor- 
der, or major depression were included if PD was judged as 
the principal diagnosis. Healthy control subjects with no per- 
sonal history of psychiatric or physical disorder were hospital 
employees or were recruited through local advertisements. 
Sociodemographic data, height, body weight, and MPV were 
measured and recorded for each subject. Subjects who had 
seizure disorders, mental retardation, autistic disorder, organic 
brain damage, psychotic disorder, conduct disorder, hyperten- 
sion, hypercholesterolemia, other acute or chronic physical 
illnesses, pregnancy, or a history of any drug use during the 
last month or smoking were excluded from the study. 

The study was approved by the local medical ethics com- 
mittee of Uskudar University, and written informed consent 
was obtained from each patient. 

Blood sampling 

Blood samples were drawn from each subject after a fasting 
period of 12 hours. In the fasting venous blood samples, 
collected with K3EDTA-containing sterile Vacutainer™ 
tubes, complete blood counts, including MPV, were deter- 
mined using an Abbott CELL-DYN Sapphire 8 automated 
hematology analyzer (Abbott Laboratories, Abbott Park, 
IL, USA) with its own commercial kits. In order to measure 
MPV reliably and to minimize the potential influence of anti- 
coagulant (ethylenediaminetetraacetic acid [EDTA]) on the 
MPV, blood samples were analyzed within 60 minutes after 
venipuncture. Platelet count and MPV were measured and 
recorded for each subject. The reference range for MPV was 
between 6.9-10.8 fL. All the blood samples were analyzed 
at the same laboratory (which participated in an external 
quality assurance program for the hemogram). The samples 
were analyzed daily, and only one batch was used for all 
the samples on each day, to avoid systemic inconsistency 
among batches. To assure quality, quality control samples 
were included in the run of the batches. The control samples 
confirmed the accuracy of results. Although automated 
hemogram analysis was used in this study, blood smear 
examination was also used to provide a visual confirmation 
of the automated instrument results. 

Statistics 

The data was analyzed using SPSS for Windows , Version 
16.0 software (SPSS, Inc., Chicago, IL, USA). The differences 
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in numerical variables between groups were analyzed by 
the ?-test and Mann-Whitney (7-test, and the differences in 
categorical variables were analyzed by chi-square analysis. 
Odds ratio and 95% confidence intervals (CIs) were used for 
the assessment of risk factors. A P-value less than 0.05 was 
considered as statistically significant. 

Results 

The PD group consisted of 21 females (56.8%) and 
16 males (43.2%), and there were 25 females (55.6%) 
and 20 males (44.4%) in the control group. Mean ages 
were 34.06+9.5 years in the PD and 35.8+10 years in the 
control group. Mean body mass index was found to be 
23.67+4. 1 kg/m 2 and 23 .64+2.9 kg/m 2 in the PD and control 
group, respectively. There were no statistically significant 
differences between groups, in terms of female/male ratio, 
age, or body mass index between the PD group and control 
group (P=0.91, P=0.82, and P=0.93, respectively). The 
MPV was found to be significantly lower in the PD group 
compared with the control group (8.8+0.9 fL and 9.2+0.8 fL, 
respectively; P=0.02) (Table 1 and Figure 1). All the partici- 
pants had MPV values in normal range of 6.9-10.8 fL. 

Discussion 

Because the CNS is difficult to access, peripheral platelet 
models are widely used as indicators of central 5-HT metabo- 
lism; moreover, they are known to reflect central serotonergic 
function. 18 - 21 Platelets are useful models to study intracellular 
signal transduction events 22 and have been widely used in 
psychiatry as a peripheral model of the serotonergic system 

Table I The comparison of the panic disorder and healthy 
control groups, in terms of sociodemographic characteristics and 
hemogram results 

Panic disorder Healthy control P 





(n=37) 


(n=45) 




Age 


34.06±9.5 


3S.8±I0 


0.82 


Sex % (n) 








Female 


56.8 (21) 


55.6 (25) 


0.91 


Male 


43.2 (16) 


44.4 (20) 




BMI kg/m 2 


23.67±4. 1 


23.64±2.9 


0.93 


MPV fL 


8.8±0.9 


9.2±0.8 


0.02* 


Hemoglobin g/dL 


1 3.5±0 .7 


1 3.2±0.8 


0.54 


RDW% 


1 2.7+1.1 


I2.5±0.9 


0.37 


Platelet count 1 07L 


262±25.7 


247±45.6 


0.18 


PDWfL 


I2.S±2.7 


I2.7±3.2 


0.37 


WBC I0 5 /L 


8.6±l.l 


8.3±0.9 


0.14 



Notes: *P<0.05. Data expressed as mean + SD, unless otherwise stated. 
Abbreviations: BMI, body mass index; MPV, mean platelet volume; PDW, platelet 
distribution width; RDW, red cell distribution width; SD, standard deviation; WBC, 
white blood cell count. 



9.3 




Panic disorder Healthy control 

Figure I Bar chart of the panic disorder and healthy control groups in terms of MPV. 
Abbreviation: MPV, mean platelet volume. 

because they express the 5-HT2A receptors and 5-HT trans- 
porters identical to those present in the brain. 23 

Although three major parameters have been postulated 
as determinants of platelet volume, including age-dependent 
processes that can modify platelet size in the circulation, 
heterogeneity and maturity of the bone marrow megakaryo- 
cyte population, and peripheral size-related sequestration 
of platelets in storage pools, 24 there is evidence that MPV is 
largely determined at or before the time of megakaryocyte 
fragmentation into platelets. 25 

There are a few studies that have focused on MPV in 
psychiatric populations. Ataoglu and Canan reported that 
MPV was significantly higher than normal and that escit- 
alopram treatment improved MPV, in patients with major 
depression. 26 However, the mechanism of this increased 
platelet activity and increased MPV was not obvious. 
Hausberg et al reported increased sympathetic activity in 
patients with depression, 27 and another study has shown 
that increased sympathetic activity can also cause higher 
MPV values. 28 Thus, increased sympathetic activity might 
cause elevated MPV values, 29 and this might be the reason 
for the increased MPV in patients with depression. Similarly 
Lande et al 30 showed that MPV was significantly increased 
during adrenaline infusion, reflecting either swelling or 
shape change of platelets due to the activation of platelets 
or release of larger, activated platelets from the spleen. 
Researchers suggested that the sympathoadrenal activation 
may stimulate platelets via 2-adrenoreceptor activation 31 
and that platelet activation, in turn, causes shape change 
and thereby increases MPV. 32 

In our research we found significantly lower MPV values 
in the PD group than in the healthy population. How does 
increased sympathoadrenal activation lead to decreased 
MPV? 
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In platelets from patients affected by anxiety disorders, 
modifications in 5-HT transporter levels and activity, as 
well as abnormalities in 5-HT1A receptor functioning, 
have been described. 33 34 Results of a study by Martini 
et al suggest that in platelets of PD patients, 5-HT was 
unable to induce significant phosphorylation of ERK 1 and 
2, although their expression levels were not significantly 
different from healthy volunteers. 33 Their results sug- 
gested that although no significant alterations of 5-HT1A 
or 5-HT2A receptor levels have been evidenced in PD, a 
significant increase in the basal phosphorylation state of 
these receptor subtypes occurred, likely suggesting specific 
alterations of the 5-HT receptor functional state in PD. 
Disordered 5-HT and decreased platelet activity may share 
a common pathophysiology in some mental disorders. Giret 
et al 36 found decreased platelet 5-HT uptake and decreased 
platelet monoamine oxidase (MAO) activity in patients 
with major depression. In another study, patients receiving 
lithium therapy had increased platelet activity - lithium 
increases platelet 5-HT type 2 receptor sensitivity, help- 
ing to restore the abnormal 5-HT transport rate in patients 
with mood disorders. 37 We can speculate that the abnormal 
5-HT metabolism in platelets reflect the abnormal function 
of platelets, which leads to decreased MPV, a marker and 
determinant of platelet function. 

Despite the findings, some limitations should be noted 
for the present study. Firstly, the study sample was rela- 
tively small, making it difficult to draw definite conclusions. 
Although all analyses were done in a prespecified protocol, 
the sample size was not determined before the study start. 
We obtained sample size from previous studies with similar 
hypotheses. Secondly, we could not measure inflammatory 
markers, including the levels of IL-3, thyroid peroxidase 
(TPO), and in particular, IL-6, which are positively associated 
with MPV. In addition, this study did not examine either the 
levels of platelet reactivity or specific receptor pathways of 
platelet activation. But to the best of our knowledge, this is 
the first study investigating the MPV in PD. 

Conclusion 

Although 5-HT as a therapeutic target is widely recognized 
in the context of the CNS, it is also well established in 
amplifying platelet activation. MPV may give an indication 
of platelet activity. The findings of the present study sug- 
gest that MPV is decreased in the PD patients. Determin- 
ing platelet function, which is universally available with 
routine automated hemograms, may serve as a "window 
to the brain". 
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